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Abstract of JP2003136256 

PROBLEM TO BE SOLVED: To provide a 
rotary tool for friction stir which not only 
secures a desirable processing depth but also 
performs friction stir in a relatively narrow area 
and to provide a friction stir processing method 
using the rotary tool. 

SOLUTION: This rotary tool for friction stir is 
provided with a tool body 21 which is nearly 
pillar-shaped, a tool tip 22 having a conically 
tapered part 24 which is coaxially disposed on 
the tip side of the tool body and is tapered, and 
a groove 25 which is spirally formed on the 
surface of the conically tapered part of the tool 
tip and set in such a manner that a peripheral 
shape in a longitudinal section containing an 
axial line Lb of the tool body becomes nearly a 
V-shape. Therein, the groove is set in such a 
manner that the area of an opposite-inserting 
side slant face is made to be the area of 
inserting side slant face or larger, and the 
rotary tool is used by rotating the tool tip 
inversely to the screwing direction of the nearly 
V-shaped groove which is spirally formed. 
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oT-?iJCffi§§ ti*:*imWz . b K 

c k — b E c **Rlt ^*IT * L 

[0 0 59] CICO^'J y^ y KCHIt mtiiTiUS. 
-^A (A 1 ) -&A*«StL-C«3t7 , n*^ < fc"9« 

S„ i^, ±.sii'Vyy^/} s CHcom&&ttmbLX 
(4, Milf, J I S£|fi(c££3*UfeA l^iAC4D 
Sffl^fc. i^ftbOt, AC4BXIiAC2B£t(i 
A C 8 A^ tfflv ^4 ; t # S . 

[0060] iMmwxmzm-izmLxu. ^cDrnx. 
gty u yyrvi -y ^ tco^ffi^*77-< xjnxtci K> 
m.nuxzti&„ hi 9(4, d n^mnWNTAkmtt 
-r io-c, hi 9t;*jv^HB»Ta^s*i 

fe±3St<^)*«bH^- h K c Rlf&mi&t?- h E c {4, £ 

xmikZftntmttLxts'), mmzit. Hi9(ct3 

;uJnx«<otSafiJPlt=J:oTtt_hH t ^>ii, 

^i£&tm®ia§ **^-*fww?- h&t/^m^- f* 4 

[006 1 ] 4fc. ifE^'Jyr^y HCHfcli. 

^af^tc %&n$i<<z?^xmw%ixhm9L<?> : T>i'* 

y^b?LHt*i, K'J;k3DX(wJ;-5T^^n^», -I 
^y'j KCHSrv-U y//n -y ^ izMfrttUX 

u&mMi- zmz. z cosfMia^fflcox y^ a y h 
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gfrfr£&tf «fc o lz LX . WlZ-ttCDW.mizfe^Xi&l- 
[0062]^ XlEEl 1 9 fc&Wt . ISKflltr^S! 

ii^awi^-r»a&rn-fc^"c«jR$<ife. mil. m& 
sarnie i o . mmmsafvj xmizimmmz ictt 

[0063] *m*0JBmz9k& v 'J y^7 KCHt 

a3KWJBv^oaa»Ri~R4fc:jai.'r, £MfS£*«r. 

2. R3, R4<nmx\ zixb&wm&mzwtix . 4 
-mcozMxn o J: o iz lx ws. . 

[0064] ii\ yijy^7 FCH<7)*^[fi]tC@ 

o#fiu tzm-> xmn u y'jy^ y h c H<7)^^r[fii 

S»« (01 9tctJtt&ftSB«) nSSMfrbR 

mmizMiz&QW) commiz^^x. & 

h e c ^ o L<^m^wmm%*miLtdtk. »m 
ftmmt lx. mmjiM2 o zmmmLcow-ytz 

fc»t««KI<Oi»Ta54i-Let:S&*-^»S-fr. CCOH 
T»# L e til 2 0 C0®m LX±33*>8 I £ ±ff 

[0065] i<0»iii«UHOiRTfflJ*L e ti. tgffiOSl 

x o iz#mt$<mmmwmzwMton: 
x'?U}njLZtLxm2;$ix&v>x\ mmmmmcomffift 
mm: n~?xi>, z<7)t&ffiKtfmmishizm& z t j±& 

[0066] *&JlgftR 1 ~R4 CfeSTtfl 

ti. i-r^tsi^aigssRi— R4^«La^-y 
tfcJt^^a^i&gp^R s cfisis^^n, 

h k c t m9*#- hEct corsco^m^mm 
%kW£mz_tz&. mmwm t vx . miKift 2 oji 

8&3gftR l~R4^*-V(Cfefr4^0ttT« 



t ^¥SS^i|iK*:HW-4 i 3 tcl&^ixT i^S . 
[00 67] JflnaHHEXftU;, ±j4<0«fc'5fc:@5*£* 
U^'fT-I IOiOfcL, *SSSttO?Sgf52 5<7)*|fefir 

mikmztemmL%frr>t:w^ mmxm2 ocojlm 

«■ txm^-m^imztm^ixx ts 0 . mm^mmyo 

? Kmmmm) mrnmzm-^umm^^mmisx 
v*7-?mm±x'<?>®mmmtf. mmz&%n*tiz 

[0068] ^SKBwSatcojgJBTJi. J: d 
D >y H C Hcr>£.fm$ffi&tZ\B\m:m 2 0 (?4 

ri i ) zm^xmrnrnmsmzfto (cult, *«<o 

«£SBB£*i-£ fc=5r< ^MJ«#^a^ff a ^*>tc« > 
H]lKXa2 0OXft^*p2 2t*3(tl.P3ltx-^ 0 gP2 
4 0 (XB2(s#gB2 1 <0+'M*L bteitr* ) 

ys ztmizmfcttitf&^frzm^&mi (m&3 > «r 

[0069] £ <0l3tli& 3 Tti, H 7 tC^i ot. M 

^#niiw c Rx/^m^smmmw r * . JiiT^^ 

-f 3ocoy-x (y-Xl~^--^3) tS3KLTlS5e 
L, ^^oy-^fcov^iiB^^K/SOJjat* 

^mm^mwMinzx &i±±vm (jpxKftAM 

w) Sr^LTV»4. 

[0070] i<0*^-, ±120^X^2 O^PBfiR^ifei: 

l-c, xA3fesaiH52 2c?>mKMgmommmD s 

5W!yi(BWrt^tL<lft^L ( D s =Wr ) . tfc. X 
ft^SSP 2 2 COW Lii^*£-5£ffi ( 6 . 0 mm) (C|§ 
SELfe. *LT. xa*«s«2 lWctSDb (oil 
JLM9t& 2 2 <0±iga5<0iag ) &VPmT-'*8l 2 4 

coxft^^ai+^DWL b tz#t&mmm/3 zu*$3s. 

L^0lKXa2O$-S?#L. ^tL^0fexa2O^ffl^ 

[0071 ] ^r-X 1 , 2&XS31,ZtHf&mftcr)4fmm 

■ ^-X 1 : fgW#raKWc = 1 5mm ; ^«S1SW 
r = 7mm 

• dr-X2 : fRW#raiiWc = 2 0mm ; &£%ia6W 
r = 7 mm 

• Ir-X 3 : S*f#P^i|gWc = 2 5 mm ; 
r = 1 0mm 

1XL^)^-X 1 , 2at^3tc*fr4KIMS»*« fS2 , 
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[0073] [*3] 
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[00 74] [f!4] 
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[0075] ±1BS2 , 3&t>'40 * #^mm<T>^ 
*£j Offifctswc, xEWi^ST, J: 

*9BMfc*ISW!*S < . »IiB««»Sia:t=J:*ft±XB 
[0076] JbJEfi 2 , 3&tA'4 < # 



[0077]^. ±EtSK3-C1i. A 1 

ymcohcotzmh-?. mww^oLVitvizm^btih 
i>cr>Ti>&<. set. mmfW-fTU!. j£Wi£5s, 

[0078] ^iat:, I3Lh<0^MSI«t 
[0079] 
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coim 9ft<oFim^-'^nmimmmzmnt>ti. m 
mrnrnn A»W£>B»#jf xmmm&mmbLt t 
&£5imMztix^&<7)x\ mmmnm. nmmmft 
mnxmrns®* ymftm&tt<nmmmztt lxw j± l 

mgtttvmmmmttZi'a ivrmx-n $ < t 
zm^z%&i l z£t%&m&<&Fm&zffinT£ , wb 

& i t *fC3 § J: o . xait*aS»J43tM 0 

-j^mmizimmzm-rbtix^&ox*, mmmtm 

lz9m\TZ&£oiz%&. 

ffl@fcXJI£J:ft&\ Xft*fls»«olft»**tj«BfaBfc 
ft. XKiMflt&^T, ±K»»OiS»*a&»JS 

ftse**, ±senitx-^^xiwsflcjOTijiKt:*«-&« 

•WWBaTfcRSgSfiTV** Z b izx 0 . _fcIE»aBtf>K 

itxfr<m. xmftm®*mmviizm?t>ntmffl<ot3i 
t&frjrmtmjjmzwimzit&ztizx*). mmmw 
tc j: o xm^mRvzexmizg. itMwssmmnmM 
xm^mmmmskifiii d A£ < & o . mmmmt 
<7)mmmm^^B)vv^x'W^x.ik±ti:<xh. * 
cr>mmmmimmm\iz& o ±&* z t i^mzmmx 
i^t, xa*«sajwT««i=ifttt<iftfc^3^ 

^JBtc «fc h T^%BMMWZft o tfcfcOHHexJlSrfflv % 

tfx** hXoiz^h. mz. xM%$miiim *)-&<m 
mrf^'-wtsL. niVtt<mmtz<mv£T->M& 
mm<<zmmmzm.nt>tix\-i&<7)x\ mmmtmnmm 

mxZ&XolzKch. 

[0081]®:, *mt&&3<?mwiz£tiix. a* 



ft&mmizw3?tz>ww3mbv>%:-tftmtf. nmmz 
m&tzm&zixx^hzbazx*) * m-^faizumti 
rztimvsjmmz^x . zv>Kftxw®m<vmm 
zmnmizgckiktz z b . i o -Jissv 

[0082] * tcmz. *mt$m4<r)mitzto&im 
irmzxtui. m&mmtb'o Lzmmmmizxmn 
-t&i/zMisX . ±mmsmi—3<rmtti}^crmmbm 

[oo83] ifeset:. *wm%m5c?>miiz&&mm 
imizM*. m±mntt<mi£<nmmmz®mm$m 
izxmm&wwmzm-izm lt , ±sm&* 1 — 3 <n 
wtifi^-cn&wb mmcr>mkzm~t s - 1 ^t-# s . 

[0084] *fcsefc:. *Miai3a6«o|g^t iftJf » 

^mm&mmm^m&Km-zb^mitz^t. 

[an 1 crmMv>Mmizi&2,mmfmm 

mmuM {9 at 1 ) <7>immfflwx'foz>. 

[02] ±1 EHHKX^JSHUtHJ0-C'S) 4 . 
[03] XietUteXftcoxft^SS^^SSALT^flE 
BPtftHB0T"ftS. 

[04] JJEIft*iB»^)*^*«aiai^-»S:*fc*:L 
T^-mBS4B^0T*S)S. 

[05] *wn<nw. 2 <7)mmcommizi& h mmmwm 

@teXft (N/I I) OXft5feSgPSrt£ALT^-ri 
fflira0T'S>4, 

[06] K« 1 fcffl V ^ Jt«M K«* 0teXAcO*«s 
aTF^{flJSf : XA5 , c«g|5$r^-rjEHfMBB0T'S> 5 . 

[07] ±ie^-fn ioaigxAcovu y^-yK 

[08] IttfcKCtJVvr^-fT'I I OHKIftd D 

[09] B»lCtJV^TJtttW«0|liexfttJ:0]W8 
KfrH^0T*l>„ 

[010] KK2(c^^T^-f Tl ^HIIEXfttcj: D 

22.5m m/ftcomm&mTmmMmmzM ttzm 
nmM^wffiw&z&jzLx^-fmmmwmx'bz> . 
[0ii] w&2i,zz>^x?4 7°i<v®mjLmz£K> 
i omm/tt<mw&mx^mmwii!mzmLtz$mm 

[012] MM2^fcOT^-<7°l^|lHKXA(cJ; , 9 
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1 5 o mm/ttnmm&x'mmffimmzMLfcmm 
mmnmm^*wzLx*i-mmmwmx*$>& . 

[HI 3] K»2CtJ^T^>f7 , I I nMteMtZi 

022. 5m m/ftammMgx&mmmmzm ttz 
mwmmmmmwmmk tx^-mmmmx-h 

[014] ffl&2lzt5^X?J7°I I COlHlteXfttCj: 

[Hi 5] tfm2iz&^x?47°i icom&xmzx 
015 o m m/ftnmm&x'mmmfvmiM h-r^m. 
mmm&mmm&zm^Lxm-mmwmx'fo & . 

[016] K»2fc:iHvt *4 71 I OEJfeXftt-J: 
0 3 2 Omm/^iO^OfflStK-C'I^SSS^^^JfeL^ 
Hi!!MSiI^>BrH«® LXffrFffimifflMX'lb h . 
[017] K^2(cij^T^^n I «0telAt=J: 
0 4 7 0m m/^^ISajKS-CJWWKfF^WISr Jt Lfc* 

wm&srmmftm. z fck l x ^-r wwrnimxh h . 
[His] Kifc2&&irvc?47i i oEtexsteJ: 

0 7 5 Omm/^co®aSJS-C'^m#5aaS:iSt^ 
[019] #ISHJJ<7>giJfeOJg®K$ Sy'Jy^v F 



■t^mmmxhz, 

[021] i-im&mizi&h ®mx no ~> y yy\ y 
mx'fo%>. 

1 0, 2 0-EBEXB 
XH3fcS£g|5 

1 5a---»atoR#AW*KB 
1 5b-«^c0ifAfaiMffi 
CH-y'J v F$§i£g|S« 

Lv— aijsaj+iMK 

a , a 1 ■■■jRJ^^4l<Olin0aft(dttr£ Aft 



1 1 , 

1 2, 
14, 
1 5, 



2.1- 
2 2- 
24- 
2 5- 



[01] 



[02 ] 



[03] 



Lb' 




-11 



12 



>io 




[09] 



[06] 



[08] 



4(-*-~ 


4>25 




43- ' 
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[04] IM5] 




(CL 3 ) 103-1 36256 (P2003 



[016] [017] 




[02 0] 




